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Alternates

Brick

SIDE VIEW FRONT VIEW

PRECAST REINFORCED CONCRETE OUTLET

CONSTRUCTION METHODS

NOTES

Erosion control pad

Pipe

A

A

PLAN PROFILE

Rod

Brick

Pipe

TOP VIEW

11976532No. of Bolts

CONDUIT SIZE

SECTION A-A

except where they outlet into a drainage structure.

EROSION CONTROL PAD AND ANIMAL GUARDS:

PAYMENT:

PRECAST REINFORCED CONCRETE OUTLET:

PAYMENT:

ANIMAL GUARD FOR OUTLET PIPE

EROSION CONTROL PAD AND

galvanized wire cloth

16 gage steel hot

3x3 Mesh

Item 611 - Precast Reinforced Concrete Outlet.

                                                 

Block Mat, Type 1.

                                 Item 601 - Tied Concrete

of the slope.

Make top flush with surface

Tied Concrete Block Mat, Type 1. 

2"

1�
" 

T
y
p
.

2
" 

T
y
p
.

�" Typ.

4
"

6
"

4
"

14
"

32"

�" Typ.

 

6"

 

Epoxy Coated

#4 U-Bar 

2"

 2
"

4
" 16

"

 

5
"

Epoxy Coated

Straight Bar,

28" #4 

 

9
"

4
8
"

48"

8"

 

8
"

24"

(4" or 6")

CMS 611 Conduit

2
’-

0
"

2’-0"

2"

1’-6"

 

6"

4" 6" 8" 10" 12" 15" 18"

1�" c/c

�" min.

�" min.

1"‘

�" dia. holes in pipe.

�" dia. bolt or rod in

                                                Provide

these items at the outlet end of all farm drains

clamped onto the pipe if approved by the Engineer.

meeting all of the above requirements may be

the �" diameter holes into the pipe, a metal collar 

guard per CMS 711.02. Instead of drilling or punching

Furnish galvanized steel bolts or rods for the animal 

are included in the unit price bid for

            Erosion control pads and animal guards 

Item 611 - __ Inch Conduit, Type __ .

concrete outlet that meets CMS 611 requirements.

                                             Provide a

wire mesh are paid at the contract unit price bid for

            The precast reinforced concrete outlet and 

contract unit price bid for

Tied Concrete Block Mat, Type 1 is paid at the 

                                                        

Epoxy Coated

10"x10" #4 U-Bar, 

Conduit

CMS 611

as per CMS 611

Mortar the void 

6" 4000 psi compressive strength concrete

9" grouted riprap or



S
T

A
T

E
 

O
F
 

O
H
I
O
 

D
E
P

A
R

T
M

E
N

T
 

O
F
 
T

R
A

N
S
P

O
R

T
A

T
I
O

N
S

C
D
 

N
U

M
B

E
R

2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

O
U

T
L

E
T

S
,
 
D

R
A
I
N

S
 

A
N

D
 

S
E

W
E

R
S
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

REVISIONS

D
M
-
1
.1

S
T

A
N

D
A

R
D
 

H
Y

D
R

A
U

L
I
C
 
C

O
N

S
T

R
U

C
T
I
O

N
 

D
R

A
W
I
N

G

E
N

G
I
N

E
E

R

H
Y

D
R

A
U

L
I
C

R
O

A
D

W
A

Y

S
T

A
T

E
 

H
Y

D
R

A
U

L
I
C
 
E

N
G
I
N

E
E

R

3

C
o
z
z
o
l
i

M
a
t
t

E
N

G
I
N

E
E

R
I
N

G

H
Y

D
R

A
U

L
I
C

O
F

F
I
C

E
 

O
F

 7-19-02

 7-18-03

 1-21-05

10-21-05

 4-21-06
1-21-11 

7-20-12

1-18-13 

PLAN

Pipe Underdrain

Pay length

A

SECTION A-A

No. 8 Aggregate

C
M

S
 
6
11
.
0
6

B
a
c
k
f
il
l
 
a
s
 
p
e
r

Finished Gra
de

per CMS 605.03.C

Granular filter as

SPRING DRAIN DETAIL

NOTES

PAYMENT:

PRECAST REINFORCED CONCRETE OUTLET:

SPRING DRAIN:

concrete outlet

Precast reinforced

concrete outlet

Precast reinforced

Geotextile Fabric per CMS 712.09.

Tarred paper, tarred burlap or Type B

Aggregate

or No. 467

No. 57

A

PAYMENT:

Item 611 - Precast Reinforced Concrete Outlet.

                                                 

Mat, Type 1, 48"x48"

Tied Concrete Block 

4" min.

4" min.

3’ min.

3
’

Mat, Type 1, 48"x48" 

Tied Concrete Block 

Underdrains for Springs

Item 605, 6" Unclassified Pipe 
6
"

 

18"

2
’-

6
"

 

6
"

Foot for 

           The pipe is included in the unit price bid per

          

price bid per Foot for

for spring drains are included for payment in the unit

or geotextile fabric backfill and necessary excavation 

                Aggregates, tarred paper, tarred burlap, 

Springs.

                           Item 605, Aggregate Drains for 

for Springs.

           Item 605 - 6" Unclassified Pipe Underdrains

concrete outlet that meets CMS 611 requirements.

                                             Provide a

wire mesh is paid at the contract unit price bid for

            The precast reinforced concrete outlet and 

unit price bid for

Tied Concrete Block Mat, Type 1 is paid at the contract

                                                        

Type 1.

                     Item 601 - Tied Concrete Block Mat, 
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4

O
.
D
.

I
.
D
.

4

125% of O.D., min.

O.D.
I.D
.

Undisturbed soil

RIPRAP CUTOFF WALL

MASONRY COLLAR

MASONRY COLLARS:

wall

Cutoff

Channel Invert

Pipe Invert

2:1

concrete required to support cutoff wall.

Pay Item for cutoff wall includes any additional

NOTES

CONCRETE CRADLE

RIPRAP CUTOFF WALL:

4" min. 4" min.

6" min.

18" max.

6" in rock

12" min.

m
in
.

6
"

 

5’-0"

 

9"

 

9"

2
’-

6
" 

m
in
im

u
m

6
" 

b
e
l
o

w
 
p
ip

e
 
in

v
e
r
t

concrete slab

6" Reinforced

opening for precast headwalls.

6" extension located 6" below pipe

or wire fabric according to 

#3 round bars, at 24" o.c. in two directions,

fabricated reinforcement equivalent to 

bottom of the slab, with steel bars or 

approximately midway between the top and 

As per CMS 601.04.D, reinforce the slab 

                                SCD BP-1.1.

                      Provide a masonry collar where plans

require that a pipe extension be joined to the end of an

the unit price bid for the new conduit.

bid for Item 601 Riprap Using 6" Reinforced Concrete Slab.

The cost of the cutoff wall is included in the unit price

existing pipe with a butt joint. The cost is included in

CMS 611.06

Backfill as per

strength concrete cradle

Plain or reinforced 4000 psi compressive

strength concrete collar

4000 psi compressive
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METHOD A-CUT METHOD B-FILL

Minimum Constructed Embankment

MATERIAL SW WIDTH (W)

Long Span 2’ Span+2(2)

0.165 X Span

TYPE 1 BEDDING

BEDDING TYPES

NOTES

TYPE 2 BEDDING 

Concrete

Metal & Plastic

TRENCH DIMENSIONS

EXCAVATION METHODS

(SW) Typ.

Side Width 

Conduit

Span

Trench Width (W)

2X Span

Span

Trench Width (W)

2X Span

Conduit

Ground

Finished

Side Width (SW) Typ.

Depth
+ Depth

0.5X Span

Ground

Original

Detailed in Plans

Trench Width as 

Bottoms

and 706.052 on Slab 

*706.05 or 706.051
Conduit*

6’’ Min.

Bedding.

Conduits Requiring Type 3

Except for  Long Span and 

Type A, B, C & D Conduits 

Use Type 2 Bedding for

Trench Width (W)

R
is

e

1/3 W1/3 W1/3 W

0.30 X Rise (Min.)

Conduit

         6’’ Min. for All Other Conduits

Depth = 3’’ Min. for All 706 Conduits

Type E & F Conduits

Use Type 4  Bedding for 

 

Type C & D Conduits

706.01, 706.02, or 706.03  

Use Type 3 Bedding for  

Conduit

1/3 W 1/3 W 1/3 W

Trench Width (W)

Type 3 Bedding

1/3 W Under the Conduit for 

Scarify and Loosen the Middle 

Backfill

Structural

 

All dimensions are in feet unless specified.

at the widest point of the conduit.

wall to outside wall or outside corrugation measured

Conduit Span is the horizontal distance from outside

at the middle of the conduit.

wall to outside wall or outside corrugation measured

Conduit Rise is the vertical distance from outside

Use Structural Backfill Type 1, 2, or 3 per CMS 811.

1.25 X Span + 1

1.33 X Span

0.5 + 0.125 X Span

TYPE 3 & 4 BEDDING

Ground

Original

Conduit Shall Be Uncompacted

The Middle 1/3 W Under the

Use Embankment per SS 811.

This drawing is intended for use in conjuction with SS 811 only.
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C
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M
a
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2’ Min. *

  Than Min.
  Elevation if Less
* Fill to Subgrade

Ground

Original

2’ Min.

LONG SPAN-FILL

Embankment

4’ Min. *

2’ Min.

LONG SPAN-CUT

Ground

Original

2’ Min.
+ Depth
0.5 X Span (Typ.) Depth

of Conduit
Fill to Top

+ Depth
0.5 X Span (Typ.) Depth

2’ Min.

CONDUIT, TYPE A & B-FILL

4’ Min. *

CONDUIT TYPE A & B-CUT

BACKFILL CONDITIONS

Trench Width (W) Trench Width (W) Trench Width (W)

Span Span Span

Conduit

Conduit
Conduit

Ground

Original

Span Span Span

Conduit
Conduit

Conduit

Trench Width (W)
Ground

Original

Ground

Original

Ground
Original

NOTES

4’ (Typ.)
1 X Span or
Lesser of

** PLASTIC CONDUIT, TYPE C-CUT

- Construction Embankment

- Structural Backfill

** PLASTIC CONDUIT, TYPE C & D -FILL

4’ (Typ.)
1 X Span or
Lesser of

    of Bedding.
    Place & Compact Backfill on Top
** For All Other Type C & D Conduits

6’’ Min.

6’’ Min.

SS 811.
Backfill Conduits per 
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MATERIAL:

CONSTRUCTION:

PAYMENT:

Original channel

Filter fabric

2
:1

3
:1

Key

W min. L=4W min.

& 12D min.

2:1

2:1

3:1

2:1

2:1

3:1

m
in
.

W
/
4

m
in
.

W
/
2

W

2:1

3
:1

Ditch flow

undefined

Side slopes

2:1 to 3:1

PROFILE

SEDIMENT DAM

SEDIMENT BASIN

PROFILE

PLAN

PLAN

NOTES

D

(Drainage Area of Less than 5 Acres)

(Drainage Area of Less than 5 Acres)

Original channel

2
:1

Key

W min. L=4W min.

& 12D min.

2:1

2:1

3:1

2:1

2:1

3:1

m
in
.

W
/
4

m
in
.

W
/
2

W

2:1

3
:1

Ditch flow

undefined

Side slopes

2:1 to 3:1

PROFILE

SEDIMENT DAM

SEDIMENT BASIN

PROFILE

PLAN

PLAN

(Drainage Area of 5 Acres or More)

(Drainage Area of 5 Acres or More)

RISER PIPE:

Use schedule 40 Polyvinyl Chloride Conduit. 

Outlet Conduit

Non-Perforated

Outlet Conduit

Non-Perforated

Fabric

Filter

3:1

min.

3'

2
' 

m
in
.

2' min.

3' min.

with Filter.

Protection, Type C or D,

24" layer, Rock Channel

100' max.

25' min.

2
0
' 

m
a
x
.

5
' 

m
in
.

2
'

6'

with Filter.

Protection, Type C or D,

24" layer, Rock Channel 

Filter.

Type C or D, with 

Channel Protection, 

24" layer, Rock 

3' min.

min.

3'

2
' 

m
in
.

2' min.

approval by the Engineer.

Larger dimensions require 

Type C or D, with Filter. 

Rock Channel Protection, 

(Length x Width x Depth), 

36" x 36" x 24" 

100' max.

25' min.

2
0
' 

m
a
x
.

5
' 

m
in
.

2
'

6'

with Filter.

Protection, Type C or D,

24" layer, Rock Channel 

the Engineer.

Larger dimensions require approval by 

Protection, Type C or D, with Filter. 

(Length x Width x Depth), Rock Channel 

36" x 36" x 24" 

the fence post.

Securely attach the plastic construction fence to 

dam. Place the fence post on 8' centers, 2' deep. 

fence to completely surround the sediment basin or 

in high pedestrian traffic areas. Construct the 

Construct the construction fence in urban areas or 

Construct the Basin and Dams as detailed. 

considered incidental.

not specifically identified in SS832 Appendix F are 

Drawing that are required for construction that are 

All items shown on this Standard Construction 

- Rock Channel Protection, Type C or D, with Filter

- Sediment Basins and Dams

Specification 832 (SS832) for the following items:

the prices shown in Appendix F of Supplemental 

The Department will pay for accepted quantities at 

metal fence posts.

consisting of 4'-0" high plastic fence with 6' long 

Type C or D with filter. Furnish construction fence 

Embankment, and Item 601, Rock Channel Protection, 

Furnish materials conforming to Item 203, 

SURFACE DEWATERING DEVICE:

the ODNR Rainwater and Land Development Manual.

Furnish surface dewatering device as required by 

Zone

Dewatering

Sed. Storage

Sed. Storage

Surface Dewatering Device

compressive strength concrete (as needed)

Concrete Base, consists of 6" 4000 psi 

Concrete Base, consists of 6" 

4000 psi compressive strength

concrete (as needed)

Zone

Dewatering

3
:1

Surface Dewatering Device

Sed. Storage

Cap or Grate

Riser Pipe w/ Vented 

D

Cap or Grate

w/ Vented 

Riser Pipe
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1-18-13

7-19-13

 

 

Roadway ditch bottom

Longitudinal dike

slope drain.

into temporary

drainage and direct

to contain surface

(length as required)

Transverse dike

Slope

Top of

Flow

ground

High

c
u
t
 
s
lo

p
e

F
il
l 

o
r

flatter

2:1 or

Rounded

Rounded

Flow

2:1 or flatter

Pipe

Fill slope surface

reinforcing bars

Fence posts or

Tie

Pipe

RECOMMENDED SIZES

TEMPORARY SLOPE DRAINS

PIPE SIZES

Smooth Corrugated

MATERIAL:

CONSTRUCTION:

SECTION D-D

SECTION E-E

PLAN VIEW

NOTES

TIE-DOWN SLOPE DRAIN

CONDUIT SLOPE DRAIN

E
E

D

D

DIKES AND SLOPE DRAINS

sediment control BMP)

(Drains to appropriate 

gutter slope drain 

Temporary conduit or 

place

earth to hold pipe in 

dike with sufficient 

Temporary longitudinal 

hooded conduit at inlet

Expanded end section or 

PAYMENT:

5 acres

draining more than

deep trench when

Dig additional 12"

2'

than 5 acres

when draining more

Dig 12" deep trench

2'

18" min.

draining more than 5 acres

Dig 12" deep trench when

5' desirable at flat grade

Protection, Type C or D, w/o Filter 

Length x Width) Rock Channel 

outlet with 2'x4'x4' min. (Depth x 

Completely encapsuate slope drain 

in acres

AREA

0-4

4-8

8-12

6"

8"

10"

6"

12"

15"

or degrade the dike section containing the temporary conduit.

Ensure that the water entering the slope drain inlet does not erode 

and to keep the pipe from moving.

Use reinforcing bars or fence posts to tie down the slope drains 

Proctor.

Construct as detailed. Compact the dike to 85% of Standard 

corrugated or smooth plastic pipe, reinforcing bars or fence posts.

Furnish the following for the slope drains:  corrugated steel pipe, 

Rock Channel Protection, Type C or D, without filter.

Furnish materials conforming to Item 203, Embankment, and Item 601, 

SS832 Appendix F are considered incidental.

required for construction that are not specifically identified in 

All items shown on this Standard Construction Drawing that are 

- Rock Channel Protection, Type C or D, Without Filter

- Dikes

- Slope Drains

following items:

in Appendix F of Supplemental Specification 832 (SS832) for the 

The Department will pay for accepted quantities at the prices shown 
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NOTES

ROCK CHECK

DITCH CHECKS

SECTION A-A

MATERIALS:

CONSTRUCTION:

PAYMENT:

MATERIALS:

CONSTRUCTION:

PAYMENT:

FILTER FABRIC DITCH CHECKS:

ROCK CHECKS:

Flow

higher than Point "B"

Points "A" should be

Point "A"

"B"

Point

Point "A"

A A

A A

CROSS-SECTIONAL VIEW OF FLAT BOTTOM DITCH

CROSS-SECTIONAL VIEW

CROSS-SECTIONAL VIEW OF "V" DITCH

PROFILE VIEW OF FLAT BOTTOM AND V DITCH

Fence (Typ)

Filter Fabric 

Aggregate

Aggregate

NOTES

Furnish filter fabric ditch checks consisting of the following materials:

specifically identified in SS832 Appendix F are considered incidental.

All items shown on this Standard Construction Drawing that are required for construction that are not 

- Filter Fabric Ditch Check

832 (SS832) for the following items:

The Department will pay for accepted quantities at the prices shown in Appendix F of Supplemental Specification 

width for Rock

6’ min.

(Typ)

Stiffener

2"x4" 

 

12
"

2’

 

9
"

 

3
0
"

width for Rock

6’ min.

m
in
.

6
"

2
’

Minimum dimensions: 2’ high x 6’ wide x 3’ long

width for Rock

6’ min.

(Typ)

Stiffener

2"x4" 

fabric conforming to 712.09, Type C.

1.  30" wide filter fabric with sound wood supports with maximum on-center spacing of 10’. Use filter 

2.  A vertically driven 2"x4" stiffener stake in the center of the ditch.

bales in place.

When using straw bales, furnish 30" long 2"x2" wooden stakes, reinforcing bars or fence posts to stake straw 

two stakes. 

to one another. Entrench 2" to 3" into the ground prior to staking. Firmly stake each bale with at least 

protection with straw bales configured with minimal gaps between bales. Tightly place each bale adjacent 

If the Engineer determines that rock should not be used for the rock checks, replace rock channel 

3.  Aggregate conforming to one of the following gradations: No. 1 through No. 4 on Table 703.01-1.

Entrench 2" to 3" into the ground prior to staking. Firmly stake each bale with at least two stakes.  

with straw bales configured with minimal gaps between bales. Tightly place each bale adjacent to one another. 

If the Engineer determines that rock should not be used for the filter fabric ditch checks, replace aggregate 

the ditch check.

below the bottom of the ditch. Excavate for aggregate and place the aggregate on the downstream side of 

2"x4" stiffener stake in the center of the ditch with the top level to the top of the fence and at least 6" 

Trench the filter fabric fence as detailed for PERIMETER FILTER FABRIC FENCE (see Sheet 2). Place a vertical 

Furnish material conforming to Item 601 - Rock Channel Protection, Type C or D, Without Filter.

specifically identified in SS832 Appendix F are considered incidental.

All items shown on this Standard Construction Drawing that are required for construction that are not 

- Rock Channel Protection, Type C or D, Without Filter

832 (SS832) for the following items:

The Department will pay for accepted quantities at the prices shown in Appendix F of Supplemental Specification 
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STEP 1 STEP 2 STEP 3

NOTES

INLET PROTECTION

INLET PROTECTION

PERIMETER FILTER FABRIC FENCE

CONSTRUCTION:

MATERIALS:

PAYMENT:

CONSTRUCTION:

MATERIALS:

NOTES

PAYMENT:

of flow

Direction

of flow

Direction

of flow

Direction
of flow

Direction

and extend fabric into the trench.

Place fabric and support stakes
Backfill and compact the excavated soil.

Appendix F are considered incidental.

required for construction that are not specifically identified in SS832 

All items shown on this Standard Construction Drawing that are 

- Perimeter Filter Fabric Fence

following items:

in Appendix F of Supplemental Specification 832 (SS832) for the 

The Department will pay for accepted quantities at the prices shown 

that are not specifically identified in SS832 Appendix F are considered incidental.

All items shown on this Standard Construction Drawing that are required for construction 

- Inlet Protection

Supplemental Specification 832 (SS832) for the following items:

The Department will pay for accepted quantities at the prices shown in Appendix F of 

operation.

to trench the fence detailed on steps 1 through 3 in one plowing 

Trench the filter fabric fence as detailed. The contractor may elect 

along the proposed fence line.

Excavate a 6"x6" trench

6"

6
"

6
"

712.09, Type C.  

maximum on-center spacing of 10’. Use filter fabric conforming to 

Furnish 30" wide filter fabric with sound wood supports with 

6
" 
(T

Y
P
)

 

(T
Y

P
)

6
"

 

(T
Y

P
)

12
"

2"x4" Frame
2"x4" Frame

Filter Fabric over

2"x4"

Inlet side

filter fabric conforming to 712.09, Type C.

wood frame with a vertically driven 2"x4" on the inlet, or flow, side of the structure. Use 

Furnish inlet protection consisting of 18" wide filter fabric fence with a securely nailed 2"x4" 

6" below the bottom of the ditch.

center of the inlet so that the top is at the top of the fence and the bottom is at least 

and compact the excavated soil tightly onto the fabric. Place a vertical 2"x4" in the 

one side of the inlet so that the fabric ends are not attached to the same post. Backfill 

frame. Secure it tightly, ensuring that 6" of fabric is in the trench. Overlap the fabric on 

drive support posts 6" below the excavated trench bottom. Stretch the fabric around the 

basin with a securely nailed 2"x4" wood frame. Excavate a 6" trench around the inlet, and 

Construct an 18" wide filter fabric fence supported around a storm drain inlet or catch 


	dm11_011813
	dm11
	dm111
	dm112

	dm12_011813
	dm13_011813
	dm14_011813
	dm14
	dm141

	dm21_011813
	dm31_011813
	dm41_072012
	dm42_072012
	dm43_011813
	dm431
	dm43

	dm44_072012
	dm44
	dm441

	dm43_071913.pdf
	dm43_071913-1
	dm43_071913-2


